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irradiation  at  sob<»sero  temperature  0  The  treatments  were  evaluated  by 
chemical  and  physical  techniques  including  color  reflectance  values,  pH, 
2~thiobarbituric  acid  number  and  total  volatile  bases.  Subjective,  panel 


storage  at 


e®iatr© 


process  also  inactivated  en&ym&s  present  in  the  fish  muscle  (2)*  Five 
pounds  ©f  thawed  e©d  were  cut  into  snail  pieces  and  placed  in  a 
stainless  steel  basket  lined  with  nylon  press  ©loth,  The  basket  was 
then  placed  in  a  double^ jacketed  steam  kettle  containing  6  liters  @£ 
warm  water  at  77®C ,  Water  temperature  was  maintained  at  77°C  for  10 
minutes „  Large  pieces  of  fish  were  broken  up  by  stirring  with  a  w@@d@m 
spoon*  The  basket  was  lifted  out*  the  'fish  drained*  and  again  rinsed 
with  fresh  warn  water  (3$®C)  and  drained*  Additives  were  incorporated 
in  the  leached  fish  while  still  warm.  This  leaching,  method  was  used  in 
preliminary  storage  studies  at  22@  and  3B®C  and  the  accelerated  browning 
reaction  test. 


effective  as  the  warm  water  method*  was  devised  for  preparation  ©f  the 
l£«montb  storage  samples  and  utilised  a  cold  saline  solution *  Thirty 


freezing  temperature  may  remain  unchanged  in  color  for  a  long  period  @f 
Ziw&z  but  develop  a  yellow  to  brown  discoloration*  depending-  ®m  sugar 
eomtent,  in  one  hour  if  heated  t©  120°C »  This  accelerated  testing 


as  described  by 


described  by  Miyauehi  et  al*  (5) «  Free  ribose  in  the  extract  was 
analyzed  fey  the  method  of  Mejfeaum  (6)  <,  ■  Total  rifeose  was  determined  by 
the  trichloroacetic  acid  extraction  method  described  fey  Hamoir  (7) 0  The 
same  extract  was  also  used  t©  determine  the  glucose  content  fey  the 
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was  used  to 


lard  as 


Viseottlx 'gelatin,  ©*4  p©B®i  salt,  ©*2  and.  5©  ppm  antioxidants 

(Te®©x«6)'.  Sulfur  dioxide '  (500  ppm)  and  0,4%  calcium  chloride  were 
a4d@4  as  browning  inhibitors  t©  s@ae  of  .the-  test  samples*  The  ground 
fish  was  stuffed,  in  mat  casings,  xoo]sed  in  a.  belling  water  bath  t© 
emsysae-inae tivafci©®  temperature  of  71®€  for  IS  Seconds,'  cooled,.  quick® 
frosen  •  at .  — 28°C ,  sliced  Into-  patties  and  packed  in  307  x  409  ."C* ' 
enamelled  cans  for  irradiati®®*  Parchment  paper  separated  the  patties 
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Table  4.  Color  Changes®  of  Radiation  Sterilized  Fish 

Pats ies  at 

Two  Storage  ! 
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/  A  /  1000  ppm  S02 
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lg 
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/  A  i  Bc 
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/  A  /  B  /  250  ppm  S02 
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/  A  /  B  /  500  ppm  S02  /  0.4%  CaCl? 
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Colors:  1  -  light;  y  >  yellow;  w  -  white;  g  -'grey;  t  -  tan;  b.  -  brown. 

Antioxidant  mixture. 


Table  6.  Mean  Flavor  Scores^  for  Radiation  Sterilized  Enzyme- inactivated  God  Patties  Stored  at  22°C 


Treatment 

Radiat ion 
temp.  °C 

. =  0 

Large-panel 

Storage  time 
0 

{months  > 

4  8 

Small  panel 

12 

Control  (0  Mrad,  -22°C) 

Unleached 

- 

6.5 

7.1 

6.6 

6.8 

6.8 

4. 5  Mrad 

• 

Unleached 

ambient 

6.0* 

6.6 

6.0 

6.1 

5.1* 

Unleached 

-40°C 

6.4 

6.3 

6.8 

6.7 

5.9 

Unleached  /  Bl 

ambient 

5.6* 

5.9* 

5.5* 

6.0 

4.8* 

Unleached  i  BI 

-40°C 

5.1* 

5.3* 

5.1* 

4.9* 

Leached 

amb lent 

5.2* 

5.2* 

5.8 

5.4* 

4.8* 

Leached 

-40°C 

- 

5.4* 

6.8 

5.8* 

5.2* 

Leached  /  Bl 

ambient 

5.3* 

4.5* 

5.8 

5.9 

5.7* 

Leached  BI  .. 

“40°€ 

- 

6.1 

6.1 

5.6* 

5.0* 

Score  9  high.,  1  low. 
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fable  7.  Mean  Flavor  Scores a 

for  Radiation  Sterilized 

Pre fried  God 

Patties  Storage  at 

22°G 

Treatment 

Radiation 
temp.  G 

. 

Large  panel 

Storage  time 
0 

(months) 

4  : :  8  ; 

Small  panel 

12 

Control  (0  Mrad,  -22°C) 

Unleached 

■  “  ..  ■ 

6.6 

6.7 

7.0 

5.9 

6.3 

4.5  Mrad 

||g 

, 

Unleached 

ambient 

5.7* 

5.8 

5.6* 

4,8* 

4.5* 

Unleached 

-40°C 

5.9* 

5.6* 

6.0* 

5.7 

5.3* 

Unleached  f  BI^ 

ambient 

4.8* 

4.8* 

4.4* 

4.8* 

5.1* 

Unleached  /  BI 

-40°C 

- 

5.5* 

4.8* 

4.5* 

4.5* 

Leached 

ambient 

5.4* 

5.0* 

5.0* 

4.5* 

4.4* 

Leached 

-40°  C 

5.0* 

5.3* 

5.5 

5.8 

Leached  /  B1 

ambient 

5.2* 

5.1* 

5.3* 

5.2 

5.0* 

Leached  /  BI 

-40°C 

- 

4.6* 

4.7* 

5.0 

5.3* 

a  Score  9  high,  1  low* 

k  Browning  inhibitors  -  500  ppm  S02  i  CaCl2* 
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fable  8,  Total  Volatile  Base  Determinations  of . Radiation  Sterilized  Cod  Fatties  During  22  C 

Storage 


Storage  time  (months) 


0  Mrad,  -22°G 


Unleashed 

4 . 5  Mrad 

6.49 

10.68 

10.90 

11.03 

11.20 

10.33 

10.33 

10.50 

Unleashed 

amb  lent 

13.21 

25*90 

30.10 

30.80 

21.70 

28.00 

32.90 

36.05 

Unleashed 

»4D°C 

7.18 

18.20 

20. 13 

24.50 

13.65 

21.70 

25.38 

33.95 

Unleashed  / 

ambient 

30.37 

39. 03 

42.70 

46.38 

32.75 

41.30 

44.80 

47.43 

Unleashed  /  BX 

-40°C 

23.72 

32. 90 

35.53 

38.85 

23.80 

33.60 

42.70 

46.90 

Leached 

ambient 

4.80 

15.93 

17.-85 

19.60 

5.95 

9.98 

10.50 

11.90 

Leached 

-4Q°C 

4*59 

8.05 

11.20 

13.13 

2.80 

5.75 

8.75 

9.63 

Leached  /  BI 

amb  lent 

11.11 

15.40 

17.50 

18.81 

5.95 

11.03 

12.60 

14.18 

Leached  /  BX 

-40°G 

7o35 

12.25 

14.35 

15.31 

6.65 

9.28 

11,90 

13.48 
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Tab la  10. 


Radiation 


inaetlvatad 


a  Mr ad,  -22°C 


Unleashed 

6.8 

6.8 

6.8 

6.8 

6.6 

6.6 

6.6 

6.5 

5  Mrad 

Unleached 

ambient 

6.9 

6.9 

6.9 

6.9 

6.6 

6.6 

6.7 

6.7 

Unleashed 

°40°C 

6.9 

6.9 

6.9 

6.9 

6.7 

6.7 

6.7 

6.7 

Un leached  -f  11 

ambient 

6.8 

6. 8 

6.8 

6.8 

6.5 

6,4 

6,6 

6,5 

Un leached  /  BI 

-40@G 

6.7 

6.8 

6.7 

6.8 

6.6 

6.6 

6.5 

6.5 

Leached 

ambient 

6.8 

6.8 

6.8 

6.8 

6.2 

6.1 

6.2 

6.1 

Leached 

-40°  G 

6.9 

6.9 

6.9 

6.9 

6.3 

6.1 

6.1 

6.2 

Leached  /  BX 

ambient 

6.5 

.6.5 

6.6 

6.5 

6.5 

6.5 

6.4 

6.4 

Leached  $  II 

-40°C 

.  6.5 

6.5 

6.5 

6.5 

6.4 

6.5 

6.5- 

6.5 

tog&timt 


Lsafc&ued 


Radiation  0  4  8  12  Q  4  8  12 

Treatment  temp.  C  Rnzyiae°°  inactivated  patties  Frefried  patties 


0  Mrad,  -22°G 

Unleached 

i 

55 

52 

0 

53 

51 

51 

49 

55 

54 

4.5  Mr ad 

.  Sale ached 

ambient 

46 

44 

42 

43 

52 

43 

38 

39 

dale ached 

-40°C 

50 

47 

47 

49 

56 

46 

40 

38 

Unleashed  4  11^ 

ambient 

46 

42 

52 

49 

59 

55 

48 

44 

Unleached  4  BI 

-40°C 

50 

43 

51 

49 

58 

53 

44 

;43':: 

Leached 

ambient 

46 

41 

38 

41 

54 

54 

45 

45 

Leached 

-40°C 

43 

45 

44 

41 

61 

55 

46 

47 

Leached  /  BI 

ambient 

58 

55 

51 

55 

63 

59 

53 

51 

Leached  /  BI 

-4  0°G 

48 

55 

50 

53 

60 

56 

52 

53 

Percent  reflectance,  higher  Values  indicate  lighter  color. 
Browning  inhibitors  -  50©  ppm  S©2  4  0.4%  GaCl2. 
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irmiiate#  at  °4©%  kai  valees  eenparable  t@  the  <g@mtr©l0  All  leached 
pr<ifri®d  patties  ka<§  e®mparafel©  t@  the  e@®tr®l  after  st@rag®<, 

Th©  highest  fi!*i  war©  ©fetai®@<§  im  feh®  ealeacheS  staples  ©©mtaimirng 
btsws&isig  iahibit®rs«  All  valess.TOere  lisitil  ii  similarly  treated 
imp!®®  whm  temperature  @£  irraiiati®®  was  l®w®r©4» 


browning*  The  addition  ©£  browning  inhibitors  md  leaching  of  the  fish 
generally  retarded  browning  while  lew’* tetnper  atnre  irradiation  had  little 


effect 
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